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Background Terms

AHuman Computer Interaction
A5 senses
AMultimodal Interaction

ARealityVirtuality Continuum
AAugmented Reality (AR)
A AugmentedVirtuality (AV)
AMixed Reality (MR)
AVirtual Reality (VR)



Human Computer Interaction (HCI)

AHCI- the study, planning, and design of the interaction between human
users and computers

A Computer side- knowledge from:
A computer graphics,
A programming languages,
A algorithms

AHuman side- knowledge from: [ ' o
A communication theory,
A graphic and industrial design,
A linguistics,
A social sciences,
A cognitive psychology
A human factors
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Input/Output- Communication Channels

ASsenses) 2 NJ Yl 0SS Y2NB XU
A hear(hearing), see(vision),l do (haptic),taste, smell
Alnput: all5

A Output: tactile, auditory andlfactivestimuli 1950

AHistory ofArtificial Stimuli:
1. Sounds (1900g Nikola Tesla Radio)

2. Vision - Remote VisionTele+Visor
U Nosound, black/white,2D

u +Color
U + 3D¢ Widespread by 2015

3. Touch(Hapticg ¢ 2010 (fast growth)

Tastec do we want to simulate this ?
Smelic this is possible, interesting &xplore ?

S
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Multimodal Interaction

A Learnings aboutKnowledgeransfer:
A People must learn more today than 50, even 10 years ago (specially in technical fields)
A Same main methods for teaching & learning:

A concept understanding

A some level of memorization
A d hear and | forget. | see and | remember. | do and | understa@onfucius

AKnowledge transfer occurs through (sociatpraction

A Engagement
ALYYSRAIFIGS FSSRolFI O]l OLYUSNIYOGAOGS &ALISSR X &S
A Realworld contexts (relate to real world contexts)
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What isAugmentedReality AR)?

Al dzZa3YSyid I ad2 FTRR a2YSUOKAYy3I (G2 6a2YSIKAy3
Webster Dictionary

A AR is the technology of puttir(%D/BD) artificial produced by a computeimages on top of
(in register with) a realview so that the user can see both at the same time.

A An ARenvironment= a partially virtual, interactive
A Partially virtual: only some parts of the scene are computer generated, the majority is real.
A Interactive: needs reatime computation (and sometimes motion tracking)
A Avisualization devic¥k GANI dzl £ ao6f SYRAY3IE GgAGK UKS NBFE O+F

(1) Note: Currently The AR term Is used in conjunction wilialaugmentation
only, however it Can have a more broader meaning of augmenting other senses.



AR Example 2D vs. 3D Augmentation

A 2D Augmentation Labeling
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What isAugmentedvirtuality (AV)

Green Chroma Compatible Source Picture: Generated Chroma Mask:

A AV is the technology of putting a real view
Inside (in register with) virtuamages or
Information produced by a computer so that
the user can see both at the same time.

A Chroma Keying

Masked image without background Masked image with background
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RealityVirtuality Continuum

‘ Mixed Reality ‘
50%
| | |
Real Augmented Augmented Virtual

Reality (AR) V|rtuaI|ty (AV) (VR)

Reality- V|rtuaI|ty (RV) Continuum*

(*) Milgram, TakemuraUtsumi Kishino. AAugment ed Reality: -Wtuath@asmst iofuuwme pl &
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Augmented vs. Virtual Reality

AVR:Replaces Reality
A lmmersion in the computer generated environment
A Difficult to integrate components (not mobile) 2010 200 (%)

A Difficult to adapt to 2000

1990 4
AAR:Enhances Reality
A Seethroughdisplays
A Natural adaptation R
A Mobile (with the advenbf Smart Phone)s i

AAR Characteristics
A Interactive, reattime computation
AVirtual Objects are registered 2D and/or in 3D
A Position/orientation (motion) tracking



WhyAugmented Reality

AEnhanceperceptionof, andinteraction with the realworld

A Potential for productivity improvements in reaborld tasks

ANewparadigms for
A Training (Teaching)
A Information Distribution (Advertising)

ARelatively new field with mangpen research problems blending knowledge from
computer graphics, programming languages, algorithms, engineering etc.

AA true Multidisciplinary field of research
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Applications

&Marketing &Gaming

AUGMENTED
REALITY e

meefs business

&Mobility

&Experience

&SocialNetworks

&Urbanity

&StrategicConsumers

Felix G. Hamzhaup , Ph.D- Fulbright Specialist 2013 (Thailand)



Commercial AR Applications

ASky Map
AAugments the night sky
with constellation data
AOpen source

ADonated by Google




Commercial AR Applications

AAugment |OS Visualize your 3D models in Augmented Reality

AComputer Vision markdsased
tracking

A Augments with 3D images of
different objects

AMobile devicevideo camera
sighal is Augmented (videsee
through)
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Commercial AR Applications

AWorld Lens 10S I
AT at LO TRADUCE
ransiates ol ecexo § -

AAugmentS labels | INSTANTANEAMENTE

4

IT TRANSLATES
THE TEXT

Felix G. Hamzhup, Ph.D- Fulbright Specialist 2013 (Thailand) 17



AR In Advertising (Video Demos

ASeveral demos of the use of Augmented Reality in advertising
and hospitality management industry

(for more detalls please-mail me)



Prototype/Conceptg Magic Book

AMagic Book Concept

(Courtesy: Mark Billinghurst)



Prototype/Conceptg Augmented Surfaces

AAugmented Surfaces Concept

(Courtesy: Jun Rekimoto)
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Components of aypicalARSystem

A Visualization System
A HeadWorn Display
A Mobile System

A Motion Tracking System
A Registration
A Technologies
A ActivevsPassive tracking

A Graphics Rendering System

A Specific Processes/Methods

A Software- AR Toolkit
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Visualization Systemsiead Worn Display (HWD)

Head-Mounted
Display
. Video

AVideoseethrough =2
Atl’adl'[lOna| HH_‘. l-'il-"i;tn ﬁf. - :_ -"-;|;In—- Waorld

A . Position l Real World ; ‘?}i Munitn.rg |

hybrld Graphics Virtual | Video View | |

System Objects Merging : ﬂ.“dgm ented

AOpticalseethrough
Aprojective (real image) Vistual images
Aeyepiece (virtual image)

Real U,

WO r].d - "::5555555555555:_
Optical
Zombiner

Felix G. Hamzaup, Ph.D- Fulbright Specialist 2013

(Thailand) 23



HWD¢ Mideo S=e-through
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Visualization Systems
Mobile Systems (Smart Phones, Tabketdjideoseethrough
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